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Abstract  
 
Background: Little is known about neighborhood environments and children’s sedentary 
behavior outside school hours. 
 
Purpose: To examine associations between public open spaces (POS), parent perceptions of 
the neighborhood and children’s sedentary behaviors. 
 
Methods: Parents reported their child’s television viewing and computer/electronic-game 
time and their perceptions of the physical and social neighborhood. Children’s sedentary time 
was objectively assessed. The closest POS was audited.  
 
Results: Cross-sectionally, living near a POS with a water feature and greater parental 
satisfaction with POS quality were negatively associated with computer/e-games; greater 
POS area was negatively associated with TV viewing. Longitudinally, living in a cul-de-sac 
and greater satisfaction with POS quality were negatively associated with computer/e-games 
and TV viewing respectively. A walking path in the POS was positively associated with 
computer/e-games.  
 
Conclusion: Neighborhood features appear to positively and negatively influence children’s 
sedentary behaviours, highlighting the complexity of urban planning on behavior. Further 
age- and context-specific studies are required. 
 
Key words: children, parks, sedentary behavior, neighbourhood, longitudinal, accelerometry 
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Introduction 
Increased prevalence of obesity among children is a major public health issue and time spent 
in sedentary behaviors is considered a contributor to this worldwide epidemic (1,2). 
Sedentary behavior encompasses primarily sitting behaviors that require very little energy to 
perform (3), and among children is often assessed with reference to a range of screen-based 
behaviors such as television (TV) viewing, computer use and playing electronic games (e-
games) (4). Most evidence of associations between sedentary behavior and health among 
children and adolescents shows positive associations between screen-based behaviors and 
obesity (2,5). There is also evidence that excessive TV viewing and computer game playing 
are associated with other negative outcomes among children such as poor cognitive 
performance and reduced sleep efficiency (6). Further, children categorised as high TV 
viewers at young ages are likely to remain high TV viewers at older ages (7) and TV viewing 
habits in childhood are associated with poor fitness, smoking and raised cholesterol in 
adulthood (8). Importantly, there is emerging evidence that time spent in objectively-assessed 
sedentary behavior is positively associated with insulin resistance (9), further highlighting the 
importance of understanding potential influences on this behavior.  
  
Although the Australian government (10) and the American Academy of Pediatrics (11) 
recommend that children limit use of electronic media for entertainment to less than two 
hours daily, a high proportion of children exceed these recommendations (7). A recent 
national Australian survey, incorporating four self-administered 24-hour computer diary 
recalls, found that just 7% of 9-13 year olds and 6% of 14-16 year olds met the electronic 
media recommendations of less than two hours per day on each of the four days recalled (12). 
Similarly, only 10% of 10-16 year olds in Canada watch less than two hours of television per 
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day with Canadian youth accumulating close to six hours of screen-time on week-days and 
more than seven hours per day on weekend days (13,14).  
 
To reduce children’s sedentary behaviors identifying modifiable correlates is a priority. 
Ecological models that consider multiple levels of influence (i.e., individual-level, social 
environmental and built environment) are increasingly being used in physical activity 
research, and are also likely to be applicable for sedentary behaviour (15).  While there is 
evidence that proximal factors such as the family and home environment (i.e. parent and 
sibling modelling of TV viewing, rules regarding electronic media use, and the physical 
home environment) are key influences on children’s TV viewing (16,17), the design of the 
broader neighborhood environment may also be important. The built and social environments 
are important correlates of youth physical activity (18). For example, public open spaces 
(POS) are important venues for children to engage in active play and Australian (19) and US 
research (20) has shown that the proximity and/or features of neighborhood POS are 
associated with children’s physical activity levels. We hypothesized that a non-supportive 
built environment may lead to greater time indoors and therefore increased time in sedentary 
pursuits. Few studies have, however, investigated associations between the neighborhood 
environment, including POS, and sedentary behavior among youth. 
 
In a cross-sectional US study, boys (but not girls) living in a neighborhood with a higher 
percentage of park and recreation areas watched significantly less television (21). Other US 
cross-sectional studies have shown that young children who live in neighborhoods perceived 
to be least safe by mothers were more likely to watch more than two hours of TV per day 
(22), while grade 4 children living in neighborhoods with higher community crimes and sex 
offender rates were more likely to play video games and watch TV (23). A further study 
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found higher levels of screen-time (exceeding 14 hours/week) among adolescents living in 
inner-city low socioeconomic status neighborhoods (e.g., characterised as having high crime, 
very high street connectivity and good access to physical activity facilities etc.), regardless of 
family-level socioeconomic status (24).  
 
In summary, most of the evidence of associations between the physical activity-related 
aspects of the neighborhood and sedentary behavior is cross-sectional in nature and focuses 
primarily on screen-based behaviors. Little is known about the longitudinal associations 
between the neighborhood physical and social environments and time spent by children in 
screen-based or objectively assessed sedentary behaviors. Using an ecological model of 
sedentary behavior (15), this study examined cross-sectional and longitudinal associations 
between features of neighborhood public open spaces (POS) and parental perceptions of other 
physical and social neighborhood environmental features with children’s participation in 
screen-based behaviors and objectively-assessed sedentary time. Thus we hypothesized that 
children who had a more supportive physical and social neighbourhood environment would 
spend less time in sedentary behaviours outside school hours. 
 
Methods 
The Children Living in Active Neighborhoods (CLAN) study included 291 families of 5-6 
year-old children who were recruited from 19 state schools in high and low socio-economic 
areas of metropolitan Melbourne in 2001 (25,26). Families who indicated that they were 
interested in participating in further research (n=251) were re-contacted and those who 
consented were followed-up in 2004 (n=191; 76% response rate). This process was repeated 
in 2006 (n=176; 92% response rate from 2004). The present study examines data from 2004 
and 2006 only, and includes participants who remained at the same residential address at both 
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time points (n=171). Participants included in the present analyses did not differ significantly 
from the remainder of the initial 2001 sample with regards to country of birth, maternal 
employment, the age of the child, or the age or gender of the parent who completed the 
survey. There was, however, a significant difference with regard to maternal education with 
the participants in the present study tending to be more highly educated than those who did 
not continue their involvement past baseline. All participants provided informed consent and 
the Deakin University Human Research Ethics Committee, the Victorian Department of 
Education, and the Catholic Education Office provided ethics approval for this study.  
 
Procedure 
Parents of participants completed a survey in 2004 reporting their perceptions of the physical 
and social neighborhood environment and in both 2004 and 2006 the survey assessed the time 
their child usually spent watching TV, using the computer and playing e-games. Test-retest 
reliability of survey items was assessed by administering the survey to 97 parents two weeks 
apart in 2004. Children’s activity levels were objectively assessed using accelerometry at 
both time points. A POS audit was completed for the POS located closest to each 
participant’s residential address in 2004. It was not possible to audit all POS close to 
participant’s homes and data on the POS the children actually visit was not available. 
Therefore, the closest POS was audited as findings from adults research suggests that park 
use declines the further a park is away from home (27).  
 
Measures 
Objectively assessed sedentary time 
Children were asked to wear an accelerometer (Manufacturing Technologies, Inc [MTI] 
Model 7164; Actigraph, Inc, Florida, USA) attached to an elasticized belt at hip-level for 
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eight consecutive days, removing it only for sleeping, showering or swimming (25). 
Movement counts were recorded in 1-minute epochs. Accelerometer data files were 
downloaded and entered into a data-reduction program. Time spent being sedentary was 
defined as the number of minutes spent at less than 100 counts per minute (28). For the 
purposes of this study, the data reduction program calculated the total time worn each day 
from first and last counts within a 24-hour waking period. Non-wearing periods, and 10-
minute bouts or longer of zero movement counts were subtracted from the total time worn 
(29). During weekdays time spent at school was also excluded (i.e. time between school 
morning and afternoon bell-times). Only children with more than 50% ‘wear time’ outside 
school hours on weekdays on at least four days (including at least one weekend day) were 
included in analyses that included this dependent variable (n=151). Time spent at school was 
excluded from the objective measure as it is unlikely that the neighborhood environment 
would influence behavior during this time. The percentage of time that children spent being 
sedentary was calculated by dividing the number of minutes in sedentary time by the adjusted 
wear time and averaged across valid days. There were no significant differences in the 
percentage of time spent sedentary among children whose data included only one valid 
weekend day (n=20) compared with children who recorded two valid weekend days (n=131). 
 
Public open space audit 
Residential addresses were geocoded using a Geographic Information System. For each 
address, area of and distance to the closest POS along the road network that was classified as 
free or reserved access (excluding educational institutions and golf courses) was calculated 
from the Open Space 2002 spatial dataset (provided by the Australian Research Centre for 
Urban Ecology). Trained auditors visited each of these POS between October 2004 to May 
2005 and completed a short audit tool (a copy of the audit instrument is available from the 
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authors) that assessed specific features of the POS hypothesised to be associated with 
children’s physical activity based on available literature at the time (30,19). The audit tool 
identified: the number of recreational facilities (sum of number of courts, ovals, athletics 
facilities, swimming pools and informal recreation spaces such as grassed areas); number of 
playgrounds; number of amenities present (sum of rubbish bins, barbecue facilities, picnic 
tables, toilets, drinking fountains, shade); presence of walking and cycling paths; presence of 
lighting along the paths; presence of trees providing shade; presence of a water feature (e.g. 
lake, wetland, small pond); and the presence of signs about dogs (e.g. no dogs allowed, dogs 
allowed on/off leashes). The tool had good intra-rater and excellent inter-rater reliability (19). 
 
Parent survey 
Sociodemographic variables 
The parent survey assessed marital status, employment status and highest level of education 
for each parent (collapsed into low [did not complete high school], medium [high school or 
technical or trade certificate], or high [University or tertiary qualification]). Maternal 
characteristics are presented here as maternal education is recognized as one of the most 
important predictors of child health and child health behaviors and as an indicator of family 
socioeconomic status (31). 
 
TV and computer/e-games time  
Parents proxy-reported the total amount of time in hours/minutes their child usually spent 
watching TV/videos/DVD’s and playing Playstation/Nintendo/computer games and using the 
computer/internet on weekdays and weekend days (17). Two variables were computed; TV 
time (minutes per day) (ICC=0.60) and computer/e-games time (sum of time spent using 
Playstation/Nintendo/computer games/computer/internet) (ICC=0.81).  
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Physical environment factors 
Parents indicated how much they agreed or disagreed with two statements ‘I am satisfied with 
the quality of parks in my neighborhood’ and ‘I am satisfied with the quality of playgrounds 
in my neighborhood’. Responses were reverse-scored, then combined and averaged to form a 
single scale (ranging from 1-5) with a score of one representing strongly disagree and five 
representing strongly agree (Cronbach’s alpha=0.89; ICC=1.0). Parents were also asked 
whether they lived on a cul-de-sac, court or no-through road (Test-retest agreement=96%). 
 
Social environmental factors 
Parents reported agreement with three statements: ‘I know many people in this 
neighborhood’; ‘My child has many friends in this neighborhood’; and ‘There are not many 
other children around for my child to play with (reverse scored)’. These three items were 
combined and averaged to form a single scale on ‘social networks’ (ranging from 1-5) with a 
score of one representing strongly disagree for all items and five representing strongly agree 
for all items (Cronbach’s alpha=0.70; ICC=0.83). Parents also reported agreement with the 
following five statements related to community trust/cohesion (32) to form a score on ‘social 
cohesion’: ‘People around my neighborhood are willing to help their neighbours’; ‘This is a 
close-knit neighborhood’; ‘People in this neighborhood can be trusted’; ‘People in this 
neighborhood generally don’t get along (reverse scored)’; and ‘People in this neighborhood 
do not share the same values (reverse scored)’. Responses were reversed scored and averaged 
on the same scale as the previous items (Cronbach’s alpha=0.84; ICC=0.76).  
 
Parents were also asked how much they agreed with the following statements: ‘There is a 
high crime rate in my neighborhood’ and ‘Stranger danger is a concern of mine’. Responses 
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for both items were collapsed into two categories: agree (strongly agree or agree) or disagree 
(neither, disagree, strongly disagree, or don’t know) (Test-retest agreement=79-96%).  
 
Data analysis 
Data were analysed using Stata/SE version 10.1. Descriptive statistics were used to examine 
the sample’s demographic characteristics, time spent in sedentary behaviors in 2004 and 2006 
(proxy and objective measures), and the explanatory variables. Paired sample t-tests 
examined differences in time spent in sedentary behaviors between 2004 and 2006. Tests of 
normality indicated that computer/e-game time in both 2004 and 2006 were not normally 
distributed, and therefore square root transformation was performed. Separate linear 
regression models examined cross-sectional associations between time spent in sedentary 
behaviors in 2004 and individual correlates, adjusting for sex and maternal education. 
Separate linear regression models also examined longitudinal associations between time spent 
in sedentary behaviors in 2006 and explanatory variables in 2004, adjusting for sex, maternal 
education, and time spent in sedentary behaviors in 2004. Variables that were significantly 
associated (p<0.05) bivariably were then included in a multivariable linear regression model. 
Standardised β values are presented. All regression analyses controlled for clustering by 
school using robust standard errors generated by the ‘cluster by’ command in STATA 10.  
 
Results 
Data were analysed for 171 children (boys n=93, girls n=78) with a mean age of 9.1 years 
(SD=0.4). Eighty-eight percent of children had carers who were married or living together. 
Overall, 19% of female carers had a low level of education, 31% had a medium level and 
50% a high level of education. Eighteen percent were in full-time and 37% in part-time paid 
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employment. Participants lived on average 163.7 metres (SD=131.4m) from their closest 
POS. 
 
Table 1, shows the time spent in sedentary behaviors in 2004 and 2006. Computer/e-game 
time and objectively-assessed percentage of time spent sedentary showed significant 
increases from 2004 to 2006; however, there was no significant change in TV viewing time to 
the 2-year follow-up.  
Insert Table 1 Here 
 
Physical and social environmental features 
The physical and social environmental features are described in Table 2.  
Insert Table 2 Here 
 
Cross-sectional associations between neighborhood features and sedentary behaviors  
Greater area of the closest POS to home was associated with children spending less time 
watching TV (β = -0.16). Greater parental satisfaction with the quality of their neighborhood 
parks and playgrounds was associated with children spending less time using computer/e-
games compared with children whose parents were less satisfied (β = -0.18). Children who 
lived near a POS with a water feature spent less time using computer/e-games per day 
compared with children who did not have a water feature (β = -0.14) (Table 3). After 
multivariable analysis having a water feature in the POS closest to home remained negatively 
associated with time spent using computer/e-games (β = -0.13). 
Insert Table 3 Here 
 
Longitudinal associations between neighborhood features and sedentary behaviors  
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Table 4 shows that children whose parents’ reported greater satisfaction with the quality of 
the parks and playgrounds in their neighborhood in 2004 watched less TV in 2006 compared 
with children whose parents reported lower satisfaction with the quality of their local parks (β 
= -0.20). Children who had a walking path in the POS located closest to their home in 2004 
spent more time using computer/e-games in 2006 compared with children who did not live 
near a POS with walking paths (β = 0.25). Children who lived in a cul-de-sac spent less time 
using computer/e-games in 2006 compared with children who did not live in a cul-de-sac (β = 
-0.14). No longitudinal associations with objectively-assessed sedentary time were observed 
and none of the social environment variables were associated with any of the sedentary 
behaviors. After multivariable analysis, having a walking path in the POS located closest to 
home remained positively associated with time spent using computer/e-games (β =0.24).   
 
Insert Table 4 Here 
 
Discussion 
This study examined cross-sectional and longitudinal associations between features of POS 
and parent perceptions of other physical and social environmental factors and children’s 
participation in sedentary behaviours outside of school hours. It was hypothesised that 
children who have a more supportive physical and social environment would spend less time 
in sedentary behaviors. Our findings in part support this hypothesis in terms of the physical 
environment. However, the social environment was not found to be associated with time 
spent being sedentary. This research is an important first step in building an evidence-base 
that increases our understanding of factors that influence children’s participation in sedentary 
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behaviour outside of school hours. This will assist in designing interventions to encourage 
children to spend less time being sedentary.  
 
This study was unique in the examination of longitudinal associations between the physical 
and social environment and screen-time and in the objective-assessment of sedentary time 
among children. Notably, there were inconsistent findings across the proxy-reported screen-
based behavioral measures and objectively-assessed sedentary time. It could be expected that 
variations between parent proxy-report and objective measures will exist, because objective 
measures of sedentary time may include sedentary behaviors other than TV viewing or 
computer/e-games time, such as reading a book, sitting in a car, or sedentary hobbies such as 
drawing and playing a musical instrument. This may explain some of the variation between 
findings and is consistent with the notion of having context-specific measures of behavior 
(33).  
 
Cross-sectional analysis showed that the presence of a water feature in the closest POS and 
parental satisfaction with the quality of their local parks were associated with less 
computer/e-games time among children. We also found (data not shown) that parents whose 
closest park had a water feature reported greater satisfaction with the quality of the park and 
that larger parks were more likely to have a water feature. This may indicate that parks with 
water features may make them more attractive which may attract users and thus local children 
spend more time at the POS and less time in computer/e-games. Previous Australian research 
among adults has found water features in POS to be associated with higher levels of walking 
among adults (34). It is also possible that parents who are satisfied with their park are more 
likely to take their children to the local park, or may allow their children to visit the POS with 
their friends. Together, this may reduce time spent in sedentary pursuits such as computer use 
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or playing electronic games. The finding that children watched less television the larger their 
local POS also supports the importance of parkland for children as an alternative to sedentary 
pursuits. Larger POS may offer a greater range of features and options for things to do and 
explore that may be more likely to capture a child’s interest than in smaller POS. They may 
also be more likely to provide something of interest to all members of the family, which may 
increase patronage of the POS. 
 
In the longitudinal analysis, children whose parents reported satisfaction with the quality of 
their parks and playgrounds in 2004, spent less time watching TV in 2006. Contrary to 
expectations, children who had walking paths in the POS located closest to their home spent 
more time in computer/e-games in 2006. It may be possible that walking paths are not 
important or appealing to children of this age group. Notably, children living in a cul-de-sac 
spent less time using the computer or playing electronic games in 2006. This is consistent 
with our previous finding that living in a cul-de-sac was associated with children spending 
more time playing in their own street/court (35). Thus, our hypothesis was confirmed that 
living in a cul-de-sac is associated with spending less time using the computer or playing 
electronic games.  
 
Previous research has shown that the neighbourhood social environment such as 
neighborhood crime and safety (22,23,24) is positively associated with time that children 
spend in sedentary behaviors. It was expected that children whose parents believed they lived 
in a neighborhood with strong social networks and cohesion would be more likely to spend 
time ‘out and about’ in their neighborhood and spend less time in sedentary behaviors. We 
also expected that children whose parents had concerns about crime and stranger danger 
would spend more time in sedentary behaviors. However, we found no associations between 
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perceived social neighborhood factors and the time spent in sedentary behaviors. Future 
studies may wish to pursue this further by examining objective measures of the neighborhood 
social environment (such as social mapping) or using child report rather than parent 
perceptions of the social environment. 
 
This study was limited by the small sample size. This restricted building gender specific 
models and future studies may wish to explore differences by gender. We also only included 
objective data from the closest POS which is a limitation. Previous research (36) shows that 
children often visit the most ‘desirable’ parks, which are not necessarily located closest to 
their homes and they may also alternate the parks that they visit for variety. Future studies 
may benefit from including data on which park children visit most often as well as frequency 
of park use. Further, the audit of POS only assessed a limited number of features and 
included no measures of the quality of those features. Moreover, in keeping with the idea of 
doing behavior-specific and context-specific research (33), future studies may wish to assess 
POS recreational features that are age-specific rather than the presence of all types of 
recreational features suitable for a range of age groups. It is also possible that there may have 
been park improvements between the two time points which may have impacted the 2006 
behaviours, which was not considered in this study. In addition, this paper did not examine 
area-level socioeconomic status or children’s level of independent mobility or parental 
licence to explore their neighbourhoods and this could be considered in future studies. 
 
Finally, considering the large number of statistical tests that were undertaken and that 
relatively few significant associations were found, it is possible that some associations may 
have been due to chance. Nevertheless, our research was driven by a priori hypotheses 
developed using an ecological framework. Despite these limitations, the study also has a 
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number of strengths including incorporating parent proxy-report and objective measures of 
children’s sedentary behaviors outside school hours and objective as well as perceived 
measures of the neighborhood environment. The longitudinal study design is a further 
strength and provides a unique contribution to the literature in this field. 
 
Conclusions 
Previous research suggests that the built environment may be a key to promoting active 
lifestyles among youth (18); yet, to date, there are relatively few built environment studies 
involving children. This research is unique as it explored links between the built environment 
and sedentary behavior among children and is one of few longitudinal studies to examine 
such associations. It has been suggested that poor neighborhood design that discourages 
participation in outdoor physical activity (e.g. poor access to good quality local parks) may 
make sedentary behaviors an easier option (37). Thus, considering the negative effects of 
time spent in sedentary behaviors on children’s health and growing levels of obesity, the 
importance of this research is self-evident in terms of providing evidence to inform policy-
makers.  
 
The findings of this study highlight the complexity of designing communities to meet the 
needs of residents across the life-course. Our findings suggest that while some features of the 
neighborhood physical environment (i.e. size of POS, presence of water features in POS, 
parents’ perceptions of their local parks/playgrounds, living in a cul-de-sac) were associated 
with young children (on average 9 years) spending less time watching TV and using 
computer/e-games outside of school hours, the presence of walking paths was associated with 
more time using computer/e-games. This suggests that further age- and context-specific 
studies are required to better understand these associations. Future research should consider 
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including objective measures of features of all accessible POS close to home, rather than only 
the closest POS, as well as other physical environment features, such as streetscapes and 
access to recreational facilities. Moreover, they should consider age-specific physical 
environmental features. Given the inconsistent findings across the three types of sedentary 
behavior, further research using different measures of behavior is warranted.  
 
The authors have no conflict of interest to disclose. 
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Table 1 Description of time spent in sedentary behaviors in 2004 and 2006 
 
 
***Significant difference between 2004 and 2006, p<0.001 
a Sedentary  time defined as <100cpm 
 
 
 
  
 2004 
 
2006 
 
Overall   
TV time (proxy)   
Mean (mins/day) SD 
 
115.1 (57.7) 111.4 (53.0) 
Computer/e-games time (proxy)   
Mean (mins/day) SD 
 
48.6 (40.8) 55.2 (38.3)*** 
Sedentary time outside school hours (%)  
(accelerometry) Mean, SD a 
 
39.0 (7.6) 45.8 (7.8)*** 
   
23 
 
Table 2   Features of the neighborhood physical and social environment in 2004 
  
 
 
Mean(SD), % 
 
Range 
   
Features of closest public open space (POS) to 
home  
  
Area of closest park to home, km2 (mean, SD) 0.05 (0.14) 0.0-1.1 
Number of recreational facilities (mean,SD)  0.95 (2.0) 0-10 
Number of playgrounds (mean,SD)  0.7 (0.5) 0-2 
Number of amenities (mean,SD)  2.4 (2.5) 0-9 
Walking paths (%)   67.3  
Cycling paths (%)   55.1  
Lighting along paths (%)   19.3  
Trees providing shade (%)   58.5  
Water feature (%)   11.7  
Signage regarding dogs (%)  37.4  
   
   
Physical environmental factors   
Distance to closest POS from home, meters 
(mean,SD) 
163.7 (131.4) 9.9-762.7 
Parents are satisfied with the quality of parks and 
playgrounds in their neighborhood (mean,SD)a 
3.5 (0.9) 1-5 
Child lives in a cul-de-sac (%)   28.4  
   
   
Social environmental factors    
Social network score (mean,SD)a 3.5 (0.9) 1.3-5.0 
Social trust and cohesion score (mean,SD)a  3.8 (0.6) 1.6-5.0 
Parent believes there is a high crime rate in their 
neighborhood (%)  
9.5  
Parent considers stranger danger to be a concern (%)  81.1  
   
 
a Higher score indicates greater level of agreement 
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Table 3   2004 Cross-sectional associations between neighborhood features and TV  
viewing, computer/e-games time and sedentary time outside school hours 
 
 
 
*p<0.05; **p<0.01; ***p<0.001: Linear regression adjusted for sex, clustering by school, and maternal 
education. 
a Dichotomous variable: feature not present vs present/no vs yes. 
 
 
 
 
 
 
 
 
 TVviewing 
time 
β 
Computer/ 
e-games time 
β 
Sedentary  
time 
β 
Features of closest POS to home     
Area of closest park to home -0.16*** -0.01 0.01 
Number of recreational facilities  -0.06 0.09 0.15 
Number of playgrounds 0.06 0.04 0.04 
Number of amenities 0.07 0.06 0.11 
Walking pathsa  -0.12 0.09 0.06 
Cycling pathsa  0.01 0.06 0.00 
Lighting along pathsa 0.01 0.06 0.15 
Trees providing shadea -0.01 -0.11 -0.02 
Water featurea -0.09 -0.14** 0.05 
Signage regarding dogsa 0.12 -0.17 0.00 
    
    
Physical environmental factors    
Distance to closest POS from home (m) 0.04 -0.02 0.07 
Parents are satisfied with quality of parks 
and playgrounds in their neighborhood  
-0.12 -0.18* -0.15 
Child lives in a cul-de-saca  0.04 0.11 -0.14 
    
    
Social environmental factors    
Social network score -0.05 -0.09 -0.03 
Social trust and cohesion score 
Parent believes there is a high crime rate 
in their neighborhood 
-0.03 
0.06 
-0.08 
0.05 
0.11 
0.05 
Parent considers stranger danger to be a 
concern  
0.02 -0.01 0.04 
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Table 4  Longitudinal associations between neighborhood features in 2004 and TV 
time, computer/e-games time and sedentary time outside school hours in 
2006  
 
 TVviewing 
time 
β 
Computer/ 
e-games time 
β 
Sedentary 
time 
β 
Features of closest POS to home     
Area of closest park to home 0.08 0.09 0.04 
Number of recreational facilities  0.13 0.00 0.00 
Number of playgrounds  0.08 0.04 -0.02 
Number of amenities  0.03 0.07 0.05 
Walking pathsa  0.04 0.25** 0.06 
Cycling pathsa  0.02 0.16 0.07 
Lighting along pathsa  -0.08 0.12 -0.09 
Trees providing shadea  0.00 -0.04 -0.10 
Water featurea  -0.05 0.11 -0.04 
Signage regarding dogsa  0.04 -0.01 -0.06 
    
    
Physical neighborhood environment    
Distance to closest POS from home (m) 0.03 0.12 -0.01 
Parents are satisfied with quality of parks 
and playgrounds in their neighborhood  
-0.20*** -0.11 -0.09 
Child lives in a cul-de-saca  -0.07 -0.14* 0.03 
    
    
Social neighborhood environment    
Social network score 
Social trust and cohesion score 
-0.10 
-0.02 
-0.01 
0.10 
-0.02 
0.02 
Parent believes there is a high crime rate in 
their neighborhood  
0.00 0.08 -0.01 
Parent considers stranger danger to be  
a concern  
 
-0.11 -0.04 0.04 
 
* p<0.05; **p<0.01; ***p<0.001:  Linear regression adjusted for sex, clustering by school, maternal education 
and 2004 behaviors. 
a Dichotomous variable: feature not present vs present/no vs yes. 
 
 
 
 
